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Abstract 
The machine tool consumption is moving into the emerging markets. 60 % of the world machine tool consumption will be in Asia
by 2014. The article provides the statistical facts and highlights the underlying growth dynamics in these markets. This move
requires, besides a new economical and marketing approach, a new look at performance machine tool design. Different aspects
concerning thermal, ergonomical and electrical design are highlighted. The trend results in a need for new market adapted product
design specifications. 
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1. Changing markets for machine tool consumption 
Fig. 1 shows the global volume of the cyclical 
machine tool market. Latest forecast from VDW / 
CECIMO indicate that the market reached a new record 
volume of 62 Billion €. In 2011 [1], approximately 40% 
of this market is produced in Europe in the member 
countries of the European Association for the machine 
tool industry CECIMO. The machine tool industry grew 
since 1980 for 20 years with an average growth rate 
between 2% - 4%. This growth rate was below the 
global GDP growth due to the technological 
development of faster and more performing machines. 
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Source: World Machine Tool Statistics 2010, Verein Deutscher Werkzeugmaschinenfabriken e.V. (VDW), 18th November 2011. 
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Fig. 1. World machine tool production 1980 – 2011 
Fig. 2 shows that the machine tool consumption
shifted from the “old“ industrialised countries into the
dynamic Asian region. [2]) 
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Fig. 2. Geographical structure of machine tool consumption 
The current forecast to 2014 predicts that this trend 
will continue. Asia has become and will stay as the 
dominant region for machine tool consumption in the 
decade to come. The US statistics confirm the trend to 
Asia. China is forecasted by Gardner Publications [3]) as 
the by far most important market in 2011 with a volume 
of 40 Bio US $ as shown in Fig. 3. 
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Fig. 3. Top 15 machine tool consumption markets 
2. Changing market dynamics 
Fig. 4 shows the underlying growth trends for the 
continental shift in machine tool consumption. 
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Growth is fueled by China and Emerging Economies
 
Fig. 4. Figure caption is missing here 
The increase in capital and consumer goods
production fuelled the machine tool growth in the 1970’s
and 1980’s where a CAGR of 6 % was achieved. The
emerging economies did not contribute in this period.
Different economic developments slowed the growth in
the old economies down to 2% in the 1990’s before the
dynamic Chinese market contributed from the end of
1990’s. From 2000 onward we can also see an
accelerating growth in the other BRIC states. 
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Fig. 5. Manufacturing Output as % of GDP 
Fig. 5 shows the increasing importance of
manufacturing output in two emerging markets (China
and South Korea) and the decreasing portion of
manufacturing in two old economies (Germany and
USA). The declining importance of the manufacturing
sector at the expense of a growing importance of the
service and financial sectors has a direct influence on the
machine tool consumptions as shown in Fig. 6 for the
US market. 
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Fig. 6. Correlation between MT consumption and manufacturing sector 
importance 
It is evident that the apparent deindustrialisation of 
the “old economies” has resulted in a mega-trend, which 
could affect long-term the global competitiveness of 
Europe negatively [4]. 
3. Technology Classification of the Machine Tool 
Market 
Traditionally, a pyramid structure was used to 
classify and categorize the machine tool market. The 
size of the different levels served as an indicator for the 
market size (see Fig. 7). 
 
7
Classical („old world“ ) MT Pyramide
Entry Level ( Non CNC )
Entry Level ( CNC )
Global Standard 
Range
High
End
Top
Pr
ic
e
Size, Precision
Cycle Time, MRR
Precision, Automation
C
om
pl
ex
ity
Au
to
m
at
io
n
~ 500.000 
Units
( 2011 )
 
Fig. 7. Classical Machine Tool Categorisation 
The production of non CNC entry level machines and 
entry level machines has moved out of Europe and is 
now dominated by Asian machine tool builders. The US 
and European needs for these machines are fulfilled by 
imports from new machine tool builders situated in 
emerging economies mostly in Asia. The market for 
CNC machines with a certain sophistication level is 
estimated to have reached 0.5 million unit in 2011. 
The global standard range is the battlefield for big
machine tool mass producers from Europe, Japan and
the USA. A clear technical definition for the top end is
difficult, machine size, precision, cycle times, material
removal rates, automation possibilities are some of the
criteria where these machines differ from the global
standard range. 
For the Asian markets this grossly simplified pyramid
structure must be replaced by a diamond shaped market
structure which reflects the current state in a better way
(Fig. 8). 
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Fig. 8. Figure caption is missing 
The currently growing volume is clearly in the mid –
range which starts with simple to operate low end CNC
machine tools and ends with top of the line products
according to “global standard”. It should be noted that
machine specifications are not as well defined as in the
industrial countries, technical data in product
specifications should always be taken with a grain of
salt. There are also several technical reasons why a
direct transfer of European technology does not always
lead onto a success path in Asia, hence the term
“adapted machines” needs a better and deeper
explanation. 
4. Different Climate Conditions 
A successful expansion into the Asian markets should
take into account that climate conditions differ largely
from Europe (Fig. 9). 
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Fig. 9. Climate Averages for selected European and Asian locations 
In Europe climates are considered to be moderate and 
the thermal design takes into account these conditions 
and the moderate swings between the seasons and 
morning/evening. Strict work regulations limit the lower 
temperatures to 13 °C [6]. Machines determined to the 
hot and cold Asian extremes have to be designed to be 
operated in a significantly broader temperature band, 
which can range from subzero temperatures to 50 °C. 
under the roof in summer conditions. Only machine 
tools with a stringent and consistent thermosymmetrical 
design will perform as expected in Asia in non-climate 
controlled factories. Brinken et al. [7] have shown that a 
required air condition in manufacturing plants have a 
significant cost impact on manufacturing costs. 
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Thermosymmetrical Design
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Fig. 10. Thermosymmetrical design 
5. Humidity Conditions 
As temperatures are different, so are the humidity 
conditions in Asian markets. Fig. 11 shows the large 
variances in dew points which users encounter. 
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Fig. 11. Figure caption is missing 
These humidity and temperature variations result in
revisiting several specifications for the machine tool
system. The control cabinet air conditions must be
selected to work in a 55 °C environment and most likely
contain a dehumidifier system for the air, as well as an
efficient filter system against dust. Condensate build up
on surfaces should be contained and printed circuit
boards need to be humidity resistant. Control cabinet
design should be in a way to prevent ingress of media
like sand and prevent animal access. Bleed air needs for
the measuring scales need to be dry and dust free. And
last but not least cabling should selected be laid in a way
to prevent rodent attacks. 
6. Ergonomics 
Ergonomic design was never in focus when designing
machine tools. One size fits all worked as long as the
major customers were European or American.
Ergonomics however need to be considered for
machines exported to Asia. The average European and
American worker is about 20 cm taller (Fig. 12) than
their Asian counterparts. This affects the control station
as well as the handling area and the accessibility of
serviceable components. 
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Fig. 12. Average Body Height for different countries 
7. Electrical Design 
Europe and America enjoy reliable electrical supply 
system. Power cuts are virtually unknown and very 
infrequent (Fig. 13). In Asia power cuts are frequent and 
a sudden loss of power needs to be considered in the 
electrical lay-out. UPS systems need to ensure a fail safe 
mode for the CNC and major drive components, before 
the wide spread back-up generator systems kick in. India 
reports a power outage on 67 days per year, the felt 
number incidents in certain regions seems to be higher. 
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Fig. 13. Figure caption is missing 
8. Recommendations 
Machine builders who concentrate on the top end 
certainly enjoy for a limited period growing order 
income from the emerging markets with their standard 
European product offering. However there are clear 
signs that the days of unlimited or unhindered exports 
from Europe or the US are numbered.   
Companies wishing to enjoy the market dynamics in 
the future have the option to adapt their product portfolio 
to the above mentioned different technical boundary 
conditions either with a variant of the “European” 
models or with a new product line specifically aimed at
the emerging markets. The development of the latter is
an absolute prerequisite prior to considering to set up
manufacturing in Asia. In both cases, export or local
manufacturing, the machine tool offering must be
complemented by a service organisation, operating
according to European service levels in terms of timely
intervention and spare part delivery. 
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